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(57) Abstract: 

COPYRIGHT: (C)1997,JPO 

PROBLEM TO BE SOLVED: To generate a precise 
wobble signal stable by a method wherein a substation 
circuit which finds the difference between the output of 
a first nonsplit photodetector delayed by a delay 
circuit and the output of a second nonsplit 
photodetector is installed as a wobble signal generation 
means. 



SOLUTION: A main beam L1 scans a track on an optical 
disk, a preceding means L2 scans an area on the outer 
circumferential side adjacent to the track, and a 
succeeding beam L3 scans an area on the inner 
circumferential side in the same manner. Regarding 
irradiation positions of the respective means, the 




preceding beam L2 and the succeeding beam L3 are ■ 
separated by a distance L so as to sandwich the main 
beam L1. Beams of reflected light of the respective beam 
L1 to L3 are detected respectively by a photodetector S1 
and nonsplit photodetectors S2, S3. The output signal A 
of the photodetector S2 is input to a subtraction 
circuit 2 as a signal C via a delay circuit 1. On the 
other hand, the output of the photodetector S3 is input 
to the subtraction circuit 2 as it is. The difference 
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imft*#<r>nm) 

-rsi^-^t, ifflE£t'-A#£SLT^5 h7** 
o co3t t*- * Sr *r * 9 \z sa»i- ^ £ *-r s ftx 

X * L T P 5 £ * fc*tJS*T 5 £ * ^Mf * £ 4 

&§ t > BWEaffiElKfc TSJi $ * fife JB l 

Be 

fcoT, 2ffi^±(7)^gl^^t)}^^^Ttg^7t7 L V^ 
*E»W£8Bfc*5^T* ttEa«B»fc*5tt6«*<0 
aJEfM £ ixT t * S i»if ff I wis C X ®%ir £ r t 
t 2 liK«<0 jte^-r * * ESf?££ 

So 

[»*3S4] JtT-f ^^«)ISI(BBIIl** 5 CAV«HI|l"C 30 

■rSjt^-f ^^EftS^SSffllwfc^T, lllrE7Ku*ti» 
WrS<Jt^TttE±kf-A^*SLT^6 Yyy9<r>% 
^-f^^^a^rtHttBSrUHHL, *mffiB**6«MB±tf 

*U ttEae0Kic*5»t6«*wae*IB«:l(rEitDff 
C- A £ ftfr t'-A £ OPdliBSrff W Lfch7^ 

svrm itzkiDti-zzt £i#ss t + zmim 2 he 

tt^ftr -f * 9 EftS±SSE* 
[S5#*E5] ftr^ ^^<^IhI(1k9?!Ki*A 5 C AVWJWT 40 
foot, l»E!>*^/HB**»6T Ku*tfM84'*§*r>* 

K u *1ff«fca£<5ir*TtflE± t'-^/^SLTP5 h 5 

(WE±tr-^^*fiL"Cv^6 h ^ y ^ oOi^^lff^rEtai-r 
6 i ft L . flftES iSlBlK I c fcrt o {8 3-ooa$* 0* Pfl Sr 
flflE^c ff t - A t ft fr fcT- A i «0 ffli & 53 ttl L fc h 5 -v 
'/ in«a ffi T-|$?5 Lfcktf>ii"£>wiSr tt Bt t + 6 Eft* 



1^-5 h 7 y9 (Oft? 4 7.9 *S*filffifl«:ttUli"*^a 
£^PT<5 ^ t Sr4*at't«>»* 3 S 5 dEtgW^V 

t'-A, ^ff t'— A(0^&)tt:'-A?5' s v'~^S)^{w J;oT 
- 9 Bttt^ T K u ^if «R dr Srfltffl LTb5E£ f - A 
fflU *>-*KlffB«£JL*»4, HWET Ku^flMiK*^ 

*'&%mm*tfnh-r « r t ^r^s t -r 6 he 

SccDTfex ^ ^ ^ E»S*3SBo 
[*W«)BIII*lftSBl 
[0 0 0 1 ] 

6 ^ttttJWHfc J: o TS# pj|g//3t^^ ^ ^ |i 
*T L T ««^E»l¥*4rtT 5 Jtrw ^ ^ ESS^Kfilc 

[0 0 0 2] 

\zVyy9 (JSrt») 9 2«^xt^^ t(Oh7 
^ t^fflffitt h 7 y 9 Hffio T^^JgffiSt/JaMBSrW 

4lX^5o *r>f ^^E»S±KBTii, r(0[>^y 

/Hi***^ ^-^ icffi«*E»-r aisw>* ^ > 

[0 0 0 3] lt*«)3tT-f^^E»S48Bt*s^T 

:/^?r4^i-6ifc'-AL 1 (OSW3t^+^SH4 5^) 

^Sl' a. S 1 b, SI' c> S 1 d^r2Ot0^D 
BBR7 0K 7 0 2, »{J|glK7 0 3ia 0*&SlLr 

h 7 t w<c*ftcc 2»wsnfcrit»i3i±^ 
(sr a + s i ' d) - isi' b + sr 

c) **t>^<> K^^7^;U^ 7 0 4l;:J;oT£*7VHg 
[0 0 0 4 ] 2 t'-J+ljKkmXilbiyn 

^ L 3 i *r> 2 o</»t t*- a i- , PJ]ira l i- 1) o X '/cfr t'- 
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tib^^^-Ss ®g@3f 8 0 1 &frUfc2o<Dfg^eOg£ 
{§-*§■ (S 2' a - S 2 1 b) K^^ 7 8 

0 4fcXtttBLfc«*i:* S3' <fc 9tH*Six6, MtlF 
E5S8 0 2*r^Lfc2oWfg^SI«^ (S 3' a-S 
3' b) ;/ K^^7-f/U# 8 0 Lfdf 

f^JoS(E]K8 0 3l:T^L, 

[0 0 0 5] 

y h*>Ig#S:gttX h9y**-#^SUxjJM8£U * 

we*, ^^^/Hs-^^^^Biaii-^* t ^ * ran* 5 

[0 0 0 6] ±E2 f-iOfr^fcfcl^Xtt. 2o 

[0007] ^cx\ *»Wtt, **o«#JWfibr-A 

fiM-*Eltt«J*4: Mctfcft^-r^EfcW* 
[0 0 0 8] 

tXt^4 h7 5/^lw»tgi-5 2o^«att^5*>W, so 
&frt'-i*<t O 3 oooftfc'-i^ftr^ * * (cBSJt-f £ 

*+6*2#^*tta«4:**L, 3te^-r**lwW« 
Sixfc h7^^w«iB3&s-tro h^^KffioXW^JS 

^^/ufi^Sr^-ra^^^Ma^flfefiJc^at ux, sj 40 

ESB 1 ?P»«**Ul**»e)Hl* SJx5«**BfrSP*m« 
«$«6iSlilslKJ:. ttEa«EIKfcTa« Stf Mifc 
IB 1 *»W*»UJ»**ttl*-r6«*«*i:« 2IMMMS 

[0 0 0 9] £i0J: StttRrtUiiixtf, 3 tf-i^jJOfi 

LXjEailto»>i--7 r /ufa-l3-4:»*bii6t t tic, jf*://!* 



[0010] ijts M*9[2«iE«it«)*WCf±, §1*^1 

[ElK{wfc^X«iff^aJi8#Fp1^^Xfc!9 , *<D»J§ 
WnO*fWWW1"6¥SkSr*LX^So 
[00 11] *fc, »#*3KEtte&£WXtt, 
2I^E«6«»fef f ^^^E»S^S£«*-*5^X, jftr-f* 
^W[H]*sffilbS* s CLV$lJ»XfcoX, 2HSEA±^j» 
5&Klw«J 9*ipIIB*»#tt, flllESJilelKKfcttSft 
W SriSJR S ixx £ ^31® fcjfc C XSS^i" 

6 D 

[0012] »**4«cE*^SSW-ei^ 
2I^E««)3tf f -f^^E«SftaS«»-*5^X. Sft^-f* 

^«MRlca^^XlWE±^-A* s 3fe3tLX^6 h7^ 
a***-* ^^^S^fR)f4S*^ttJt, *G>ffiB**t>IWE 
±t'-i,^ILTi^h7y^ Wifftigg £ % ffii" 5 ^ 
&&*FU 1»EiS3eiH]«S^i3*tS«^cOiSje^W4:WE 
Jfeff tr- A t Sfr tr- A wnRitrlFtt] L It V 7 y 9 <D 

[0013] St »#3B5l£Ett<B»WX fc tt, 8t*S 
2lcE«tW*f f -f^^E«Wfe3S«(-i3^X, *x>r^ 
* (Dmmmih C A V t!l«p X fo o X , flu E !> * 

ET Ku^««lcS<5^XmrE±t'-^^*SLXt>5 

^ P>flftE± t-^lU^6h7^ Wj^jigS £g 
i±11-5#l3:^^L, lttEjlIiiaKlw*3l't6«#waiii» 
^ Srl»E3fefT A t ftfT C-i.tWlWIHS:»fflUth 

7^ wSSJiS xi*» l fc b «o t i- s, 

[0 0 14] *fc, »**6llE«0»WXrt, 
5{cE$JcW5fe7 : '.<^^E®S : 4^M(c^l>X, $iblw x 

*>-^S)H1=l-J:oXfiSii0o/c h7r^«mtL, ^ 

ffl LXfiilEi t'-^^jfeS LX^5 h 7 v V 4 * 

[ooi 5] B»*a7lcE«t^»WTf±, 
6 liEttfiOJtr -f ^ ^ EflkS43SB(c*si^X, ^ ®j 

ftBftll, RUE±t'-ix, jfefTf-A, ««fTt'-^<0'& 

IfffRi: *fll : W L XttfJE-t fcf- A3&«s6fi h7^ 
WJt^-f * * *ffi#|p|{fcB 4r1*, l il L , 9 Rbf^0Ift£A 
iWET K u ^WfBCilS^^TWFE* tT- A**>l£3K 
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[0 0 16] ittm&lzXiMi* ailfi]8W 

»JtSlw«9*iSC LV«HHi-e*>oTt>, fcS^fi* 
*#<Kfkr6CAV»W-C*>o-Ct>«3eLTjE»4* 
[0 0 1 7) 

*«1-*^««<0««S:jfetTK'-AL2AS**L, I^U 
< rtJB«l<0««*«tTK'-AL 3^^S-f 5 ct SKfco 

[0 0 18] -t LX, ftf-AiOfflWfiflllot^Ttt, 
jfcfTfcr-AL 2 ir^frt-^L 3/j5±t'-AL 1 &$A, 
X» L fc'ltlttftTfc «9 , jfeff t-^L2 #&fr t'-i* 
L 3 J: 0 t ffiSt L Ettfcfif L X i > 6 HWlz *> 6 C 

[0 0 19] ^^-A^^feT^f ^^*»feWSW**tftai 

W»S2^ Sff^-AL 3»C#LTtt?|s»W*l»ttlll 

s 3^R*t6nr^5 0 

[0 0 2 0] *»»l*ttffl»S2^HiA-f-5«#Attil 
JfHIli r«3ea»IBT»ta»*ixTflr*Ci: LTJIW 
08S2CA^J^o IMMM#fctt»S3#ttl;*j 
r*fS«-BliaffiSix5wi:<f<*^4*«S[p]K2^ 
A^^^l5o tt»[sl!l2liA^Lfc2omfir^gE^&' 
t9«*PPtLtlHAt6. SSSIKl 
ttgffil#B)T&, jfefTf-AL 2 tftfrC-AL 3iw 
WWLSr H5s/^«jiSVTl»»LfctW (T=L/ 
V) fcLT*>5<0T\ «»C[s]!S2^A*-rS2ocOffl* 
Ct Battle h7r^^)5 1 fS^T^»b^tff$R-Cfc 
tl, SSlHlK2^tU*-t-o{S-9-PPS:^*^iajB[!R^ 

[0 0 2 1] ±ffitOrt«S: J: 9 ftfrWlctftW-r*. (512 

Tr^I^LX**^ 03 W) (a) (/n) 
(-) ll-rit-c^US^A, B , C\ PP&B*ratt±K^ 
Lfct^^S. ffi, IS2fc:te^TttllMJ± % V7*s* 

mw&m>tf)\zv+7;umwt Lxt^oo *i\ 

A (IO t > X & X ^ & i- , ll$&J To V (i$t fr fcT- i\ L 2 ( i 
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^Al*ft*£fc6 0 *<0SL B**JTk T2tittfl-0<x 
T5fetTt*-AL 2f4 h7y^llA«9xi^ h77^CJ; 

$ijT3£jl|^(4$fetTt'-^L 2#**^/u«#£^$ft^ 

[ 0 0 2 2] fSfl-BJwO^TJlT^-Si. B**0T 

oTttftff f-AL 3tt h7 s/^^bfttS^ffiElwte 

■W)To-e«*B«4**t*6. tot*, 0$ 

»Tu Tz> TstiitflronT3fetftr-"AL2tth5 

Kft* 0 LfctfoT. ^jaTo^e>B»*jTu T2, Ts £ 
i!tflwO*iX«^Bti:tt'>U *MT4T*/hfcfc* c 
^IT, B$£ijTs, Tg tiStflwOnr«fTtr-AL 3d 
h7^ D , h?y*KJ:*5fett 

!::<<**• U:/j s oT, 0$5ijT^>e>Bf^ijT5, T6 i 
itirlconxff ^ B liifSD-r 5o «F*J T7 £Jl|»littfT fcf 

#Bii-Si4S„ 

[0 0 2 3] ^LT> «*Ctt«»A*rL/Vfc*»t«iS 
$tffcfc<O-C*>£<0T\ @3(D (/n) (^-f J; 5 left 
9, «»EIK2 3»sffl*r5«*PP (C-B) 130 3^ 

(-) \Z7rrf&oizteZ> 0 mSizit^LXl^^^jK % 
m\t, bm^zntyyt^iSLZixtzt 9 ? V<DW±\z. 

30 3^riii-C t\zXoX, $*-7Mt^vim%htiZ>« 

[0 0 2 4] £A±<D£ 0\Z\^X%bt\Z>$ XZfMt^W 
irt^ff t'-ix(^2o^3tt'-^ ; Srffli\ -tn^coSiWJfe 

40 [0025] ^-r x2<D\n\fcmmm*c tvm 

^^^8E»B^3SE(c^^x±iE^^-y/MS^fi)cla]K 

ffi»B4JSa ^*5giW {- i-) 5 gf/,> ^ ijk-tmxfo o X > 
Ii1j3il2 L tz Vim (O Wth vn tz^ir^Mt^izi^^X IIX 

r^x 'j izc l vmwtmjtib. 

[oo 2 0) mtMrmRW&A l ia**y/HB*w$: 
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3lS<f^4 a 4£A#U %<Om$ (4b-4a) £4 
-^^-#B»4 4ttll»*IR«(t*4c«:^*U t 

4d^tb^)L> * t'y hvu^-^l*tb03g4 5^* fc 6 > 
K/U*-*4 6lC»fe1-6ffiW)ia8lc4 eSr^kS*. * 

[0 0 2 7] :^J;-;l:t5:ti:J:oT, Jfc'rrtf-J* 10 

£>£ 0 ft, ^fA=> ho-74 7tt Vyytrfo&fe 
<Dft«»Krfc*>* i««a«ffl*»4 l^tHAi-6B« 
»i£fitf>R£S:fT5 4 4 tlw. t-#/u-7Wl5sRT 

[0 0 2 8] Rlc, ftx-f ^^^EUclBW-CAVMai 
SrSfflU 7K^»MfW?)floy^Ti,^ 20 
#1-43tf -f **KftS£KBI::i3^T±E**7/WS 

"CfooTx »? * ^/HS * w li fffi i£ L fc Sen -Ci# 6 tt 5. 

[0 0 2 9] 7^^@fiffll»^CAVH«l 
T-k6(0T\ h7 7^i&5Sfif2 h7 yt*) : r4*2¥®L 
^fptfiBlwJ: 5 ft* 9 , rt»«Mr< I54**# < 

[0 0 3 0] ±t'-^Lllih7^^1l:fiIlti^ 

<xfc««^s±flr*T*)9, 1 *»e>r ku*b 

ttJSSS 2ICt;/*/Ut--* 5 b t LTA2>£ix5o 
[00 3 1 ] SSiaS^ttSS 5 2 Ii7y^^7- * 5 b 

xaaEna«»a»5 3«ctn*-r-&. m^.i$s©t«8s 
5 ztxTi??*?-* 5 c^e>aa«^ ^7 y^ttaflES: 

ss5 4i:,^t^ a.ifi»nstu05 4(i. s&bki 

TWffi^i/jattWMBJiS, ft'fT tr- A L 2 t f%fT tf-^ L 

7 *v * »aa«) -epfeS u -tiii*-? /if^-z-net 
(R^iSttWHatl^ * v 'i-r- ^Bc (l /*ftft «o h 7 
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[ 0 0 3 2] C 9 IC L Tx h7 ^$3fg^T>f* 

7^ ftitfi icrt? i: T «38ls]B m *s *t s jib* 

[0 0 3 3] )t7><^^^[e]|cWi:CAVS«» 
ifilJBU 7 Ku^flMB*ri>*^/HI*^?>»6^^ 

/Hi*t*[lll8*ra«Lfcjat»l»*:BlW-*-6, 0 611 
* (03fer 7, * E»S*3S Q ^ m tc m t> Z> fls# £ 5* 

[0 0 3 4] ir^T\ ^^^^[SHBIWai^CAVIWW 
»|p)ttltm:9ft*9, *»«~4T<l5if*#<ftS. 

[0 0 3 5] t-f. 5/-^»f^B«a^i:#tt, ±t' 
- A l l h7^; (3o*-r -< ^ ^ ^i^rpjfiS 

JiiS»!ttlw2{frs, o£*K h7;y^iM/j s i$^ 
ti^ti"5o rood:^, «jg[H]8Sl«-*5Jt6ii®«fBao 

[0 0 3 6] 7 KU^«H»6 lli^^^/HS-^WA^ 
7 Ku^WSSrfflBlL, ^x£r */9>v<f-t 6 a i: L 
Ta«EitB«U»6 2{CtB^i1-5o m?ittE^tB^6 2 

^* h^y^^it^-f ^^*S*|n)ti:fi**ttlU, ^ix 
^f/i'^-n b 4 LTtB^-r6o 5,fti»afiSffl 
§§6 3(ir itp/u?*—* 6 b/j^±t'-AL 1 jPSffi* 
fiLTt>S h7ty^^i»JiSS:S[ttlL, ^iiSrrv^^ 
6 c t UTas^M5ttlS6 4 littler 6. Sii 
B#PfliSffiS6 4(i5tfTt'-^L 2£$'fTt'-i*L 3 4(0 

*85§f£) "flftBL, -tiTSr^^^/uf*-* 6 d t L XS 
58ffil*IBIIijfelT t'- A L 2 4 Sf? t'- A L 3 4 ^B8R8 L 

[0 0 3 7] ^-^Bf1iB«£Jl^iOtSlcii % ±K«0« 

& &m *cvyyf %im& iw it c ft a w* t ^ 4 -r c 

[0038] *>-^«|f^BKi73J!«|0|Kl ir^tl 
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[0 0 3 9] i/-*W)mz£oX. )t^7F«7^ 
^<D¥g;£fti-&ffi) JfefTtr-^L2 % afrtr 

5-C±T*»S^2ffl<kL^^VU^«^6 e 
/</U#£y#6 6 t ^y<y9$<}>9 6 7 tJltB^i" 

[0 0 4 0] -< > * — /</W* * 6 6 T'fi^^^ffi-* 
BWStfcSr^^r-; 6 f X'$&%1rZ>Z irlc io 20 

[0 0 4 1 ] h7^^^^>-56 7fll/^^flf6 e 

h t L-C^^/H!t*[aB7 0&tfm?£fi@f£tii 

h d-5 7 7frb>'-9W)i J EifeT'&^mbixX< 
hV-ty Ma* 6 pUJ^tttULfc s/*#»*yir 

hi" -5c 30 
[0 0 4 2] Tis9frti8mtikl Q\Z\trf\s9*v s f-9 
6 h(7)flklC, lih7S/^fi£lEli»6 9[wT*>-:?Sf)ft 

i HTA^Jii^ 0 3 ?*J9>\smm 
HS7 0m 799 fr*?-* 6 i £ 6 h^i^<h6: 
tlwj;*), Bffl Vyv9*X<oW)<o h? 
ffi Six, ^i^ryM-r-n j t LT, B«^-* 

a*»ttiaB7 iiiui»i-s. Baf-^aasffligis 
( bib srijadL, *ii.*^^/^-^6 *o 

k <b LT^*/u«SEIg8 7 2 Uai^1-o. 
[0 0 4 3] TV^/WjSSElHlK? 2(i7 f -^5'/U7 !f -5'6 
k fc 6 g^^'i:o:i(a BfiR^-^afftm 

? 6 1 t LTta^T^o ¥i?9*\of ! —9 6 1 fiD/ASE 

tftlalK7 aia^tDm^ml^ftJk )fc-«> 
KiS »j y -9— *|g|H 7 4 dfcti/j £ ft 6. Jfe^ * KiS 
M y+-#l5lK 7 4 lir^p /<3)>fi m lets LIT* 
r> n Sr-Jt-^ * KiS ^ * - ^K»|nIB 7 5 lefcttfj 



10 

ofcB»ll6oi^y KiS 9*-* 7 6H0W&1- 
[0 0 4 4] t^I> B««)->-#a«fc*6J:5lc 

mum n mut& *> b« h ? * * ims u >-9 
[0045] s/-^«if^i:*^a«iaKnr*5*t6«* 

§g6 1 Ctr^LfcT KU^««(?)7^M'7-; 6 a 
&;/-*IWHlWlw7 KU^EliU 7 8KE*S 

TtXiS< 0 

[0 0 4 6] mftffififcttiSS 6 2 11 T K U *Ett U v> * 
? 7 8lcE**ixfc9 f i/^^'r-r * 6 a (^-*tt^H 

*©7K^»t) a7i/^?^6 7W7'^ 

7y^*ft) &a*u 2o^)7-^^$t'- 

jU#StfESSELT^S h7^^7^^^*|Slfi 
HSrftttlU ^Mfv 5 ^/^- * 6 b t LTmSSfoi 
Sgtt}§g3(ltti^i-Oo EAT, S3f B* 1 TOtt*OiI 
Ki*m*'R£ $ it* S twsttu*, */-9 mim&sxft 

[0 0 4 7] v/- Kill, ±E^*&31«:tT 5 C 
[0 0 4 8] 

[JEWESS*] W±ttWLfcJ:5lw, *?6WI-J:iitf, 
3 fcT-i^atOjte'^jy KlC^t), ^JtK'- A 

ft tr - t tf t' - a 2 o <d 5fe t' - ^ & ffl ^ , t ii »b 

[0 0 4 9] $ I.@|ElRWfi^a8«FP^ h 
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